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(Fb / Fa ) = (Ba / Bb )(db / da ) = DISOL %%%%%%% % % % %%%%%%%%%%%%%%%%%%%%%MWN%B,%FQ%H-"D1-"3@%",*-$1)$)%<3.A%$AH1,)"',%8':,)(-$1D%1(%H')"("',%Sb%!"+,-#&#%C%%B%9,':<31#$%H-$<$-$,("133@%",*-$1)$)%<3.A%$AH1,)"',%1(%H')"("',%Bb%!"+,-#'#%C%%%B,%13($-,1("7$%R.1,("(@%!"/%:+"*+%")%)'D$:+1(%)"DH3$-%('%*'DH.($%",%H-1*("*$/%*1,%13)'%I$%8$<",$8C%B)%:$%(1#$%(+$%3"D"(%:+$-$%B%1HH-'1*+$)%(+$%*'-$%FGH'",(/%
! 
Ba da "#B %1(%(+$%*'-$%FGH'",(C%d$%*1,%(+$,%8$<",$%%
! 
DI " #B (db /Bb ) % % % % % % % % MZN%%;(%*1,%I$%)+':,%(+1(%
! 
"B %")%4.)(%(+$%)R.1-$%-''(%'<%(+$%o1*'I"1,%1(%(+$%*'-$%FGH'",(/%%
)
! 
"B = (dBR /dR)(dBZ /dZ) # (dBR /dZ)(dBZ /dR)
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)>+$%$1-3"$-%8"7$-('-%*31))"<"*1("',%)*+$D$/%!1E2B6%'<%Y$<C%\/%")%1,*+'-$8%",%(+$%)(.8@%'<%(+$%D1E,$("*%<"$38%",%(+$%8"7$-('-%-$E"',%.)",E%1%>1@3'-%$AH1,)"',%'<%(+$%71*..D%<"$38%,$1-%(+$%D1",%FGH'",(C%>+$%1,13@("*%-$H-$)$,(1("',%")%1**.-1($%$,'.E+%",%(+$%-$E"',%'<%",($-$)(%1)%3',E%1)%(+$%*'"3)%1-$%-$31("7$3@%<1-%1:1@C%B33%,'7$3%8"7$-('-%*',<"E.-1("',)%:"(+%(:'%FGH'",()%).<<"*"$,(3@%*3')$%('%$1*+%'(+$-%Mthe main X-point is 
located at x = z = 0 , while the second X-point is at ( X2,Z2 ) at a distance 
dxpt = (X 22 + Z 22 )1/2 %away from the main X-pointN%1-$%1,13@T$8%I@%$AH3'-",E%(+$%E$,$-"*%1HH-'A"D1($%71*..D%MH'3'"813N%R%<"$38%%% !
B ! !ex[x2 " z2 + (zZ2 " xX2 )]+
!ez["2zx + (xZ2 + zX2 )] %%%%%%%%%%%%%% %%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%M\N%%'<%:+"*+%% !
BSF !
!ex[x2 " z2 ]" 2zx
!ez %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%M_N%
 ")%(+$%<"$38%'<%1,%"8$13%9,':<31#$%:"(+%1%)$*',8%'-8$-%,.33C%%%
 >+$%H'3'"813%D1E,$("*%<"$38%*1,%I$%$AH-$))$8%",%H'31-%*''-8",1($)%8$<",$8%1)%
! 
x = dCos",   z = #dSin" /%1,8%
! 
X2 = dxptCos" xpt ,   Z2 = #dxptSin" xpt C%Q.$%('%-$<3$*("',%)@DD$(-@/%(+$%$,("-$%-1,E$%'<%H'))"I3$%FGH'",(%1,E3$)%*1,%I$%(1#$,%('%I$%:"(+",%
0 <!xpt < " / 2 C%%%d$%I$E",%:"(+%1%I-"$<%).DD1-@%'<%(+$%*31))"<"*1("',%)*+$D$ !1E2B6%b %UN%=1-%1:1@%*'DH1-$8%('%(+$%8")(1,*$%I$(:$$,%(:'%FGH'",()%M d >> dxpt N/%(+$%<3.A%).-<1*$)%+17$%1%)"AG<'38%*+1-1*($-%3"#$%(+$%'-"E",13%9,':<31#$%*',<"E.-1("',ZC%>+")%)"D"31-"(@%")/%1HH1-$,(3@/%(+$%',3@%)+1-$8%H-'H$-(@%(+1(%).HH'-()%1HH3@",E%(+$%,1D$%9,':<31#$%M:"(+%1HH-'H-"1($%188"("',13%R.13"<"$-)N%('%133%1871,*$8%*',<"E.-1("',)%:"(+%(:'%FGH'",()/%"C$C/%('%133%*',<"E.-1("',)%1**$))"I3$%('%(+$%<"$38%8$)*-"I$8%I@%XRC%\C %VN%>:'%,$:%R.13"<"$8%,1D$)%MI$@',8%(+$%V]]_%71-"1,()/%(+$%O9,':<31#$%H3.)P%%%%%%%%%%%%%p!xpt = " / 2 q%1,8%O9,':<31#$%D",.)P%p!xpt = 0 qN%'<%(+$%9,':<31#$%1-$%",(-'8.*$8b%:+$,%(+$%)$*',8%FGH'",(%M dxpt,!xpt  ) 3"$)%",%(+$%H-"71($%-$E"',/%(+$%*',<"E.-1("',%")%8$)*-"I$8%1)%1,%OB)@DD$(-"*%9,':<31#$%H3.)P/%'(+$-:")$/%(+$%*',<"E.-1("',%")%1,%
% U[%
OB)@DD$(-"*%9,':<31#$%D",.)PC%%d"(+%(+")%E$,$-13"T1("',/%(+$%$,("-$%-1,E$%
0 <!2 < " / 2:'.38%I$%*'7$-$8%I@%(+$%$A($,8$8%9,':<31#$%*1($E'-@C%%9",*$%(+$%FGQ"7$-('-%O",(-'8.*$)%1%)$*',8%1A"G)@DD$(-"*%F%H'",(%8':,)(-$1DP%(+$%V]]Z%FQU%I$*'D$)/%G96IGDBS=F/%<'-%)'D$%1,E3$%!xptd$%:"33%,':%H-$)$,(%1%8")(",*(3@%8"<<$-$,(%D1(+$D1("*13%8$7$3'HD$,(%(+1(%:"33%I$%*3')$3@%*',,$*($8%('%H+@)"*13%71-"1I3$)%'<%",($-$)(%('%8"7$-('-%1*("',C%%%%L$(%.)%$A1D",$%(+$%D1E,$("*%<"$38%'<%XRC%\%('%<",8%1,):$-)%('%(:'%I1)"*%R.$)("',)b%%UC l':%D.*+%'<%R%")%O9,':<31#$G3"#$P%J%+1)%(+$%H-'H$-("$)%'<%(+$%H.-$%9,':<31#$n%>+")%:"33%I$%1%)"DH3$%D1E,"(.8$%D$1).-$C%VC Q'$)%R/%<'-%1,@%H')"("',%'<%(+$%)$*',8%FGH'",(/%-$H-$)$,(%1%.,"R.$%'-%1%.,"7$-)13%E$'D$(-@%)'%(+1(%1%)",E3$%,1D$%M9,':<31#$/%<'-%",)(1,*$N%*'.38%I$%.)$<.3/%'-%8'$)%"(%$,*'DH1))%7$-@%8"<<$-$,(%E$'D$(-"$)%(+1(%D"E+(%8$D1,8%1%-"*+$-%*31))"<"*1("',n%%%9",*$%:$%1-$%)(.8@",E%(+$%H+@)"*13%H-'I3$D%'<%8"7$-('-%H$-<'-D1,*$/%I'(+%(+$%E$'D$(-@%1)%:$33%1)%D1E,"(.8$)%D.)(%1,8%:"33%I$%$A1D",$8%',3@%",%(+$%-$E"',%'**.H"$8%I@%(+$%9KL%H31)D1C%%>'%1,):$-%(+$%<"-)(%R.$)("',/%:$%8$<",$/%:+1(%D1@%I$%*133$8%1%OQ$H1-(.-$%=.,*("',P%
 
  
! 
DF =
! 
B "
! 
B SF! 
B SF
     (8a) :+"*+%D$1).-$)%(+$%<-1*("',13%D1E,"(.8$%'<%(+$%,',G9,':<31#$G3"#$%%*'DH',$,(%'7$-%(+$%9,':<31#$G3"#$%M9=N%*'DH',$,(C%>+$%Q$H1-(.-$%=.,*("',%Q=/%*13*.31($8%$A1*(3@%<'-%(+$%D'8$3%D1E,$("*%<"$38%'<%XRC%\%")%)"DH3$%I.(%H1-("*.31-3@%-$7$13",Eb
 
%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%DF = X 22 + Z 22x2 + z2 = dxptd % % % % % (8b)%
• >+$%!T%8$H$,8)%',3@%',%(+$%8")(1,*$)%M d,dxpt N%<-'D%(+$%D1",%FGH'",(%J%",8$H$,8$,(%'<%(+$%1,E.31-%3'*1("',%'<%(+$%)$*',8%FGH'",(C%
• ='-%1,@%,',GT$-' dxpt (+$%Q$H1-(.-$%=.,*("',%!T#&#%%<'-%133% d < dxpt 1,8%!T%I$*'D$)%7$-@%31-E$%1(%d << dxpt C%>+.)%",%(+$%7"*","(@%'<%(+$%D1",%FGH'",(/%"C$C/%1(%
d < dxpt /%(+$%<"$38%")%13:1@)%H-$8'D",1,(3@%.,3"#$%(+$%<"$38%'<%1%H.-$%9,':<31#$C%
% U\%
>+")%-$E"',%)+':)%1%:G5789DG9<8<5#1,8%)(-',E%8$H1-(.-$%<-'D%(+$%)",E.31-%*1)$%'<%1%H.-$%9,':<31#$%:"(+%dxpt = 0 e%:$%-$D",8%(+$%-$18$-%(+1(%Y$<C%\%.)$)%(+")%7$-@%)",E.31-%<"$38%('%,1D$%(+$%$,("-$%*31))C%
• ;,%(+$%$AH$-"D$,()%',%S9>F%1,8%Q;;;Q/%1,8%",%133%(+$%H.I3")+$8%FQ%*1)$)/%(+$%H+@)"*133@%-$3$71,(%9KL%-$E"',%M(+1(%$,8)%1(%(+$%8"7$-('-%H31($N%")%8$<",$8%I@%
! 
dmax " dxpt C%>+.)/%G9#D?6#;6JG89#8A#E?F5G7B=#G9D6;65D/%(+$ !B %MXRC%\N%1,13@T$8%",%Y$<C%\%*',(1",)%(''%3"((3$%O9,':<31#$G*'DH',$,(P%('%:1--1,(%O9,':<31#$G3"#$P%31I$3C%%%
• ;</%+':$7$-/%dmax %")%*',)"8$-1I3@%31-E$-%(+1,% dxpt /%(+$%<"$38%")%H-$8'D",1,(3@%9,':<31#$G3"#$%1,8%(+$%*',<"E.-1("',%)+'.38%I$%*$-(1",3@%*133$8%9,':<31#$C%>+")%)"(.1("',%H$-(1",)/%<'-%",)(1,*$/%",%-$H'-($8%>62%$AH$-"D$,()%:+$-$%
! 
dmax >> dxpt C%%
 S'($%(+1(%<'-%(+$%(@H"*13%H')"("',%'<%1,%FGH'",(%",%1,%FQ%1,8%",%(+$%$AH$-"D$,(13%*1)$)%',%S9>F%1,8%Q;;;GQ/%(+$%-$E"',%:+$-$%(+$%9,':<31#$%($-D)%8'D",1($%")%D')(3@%'.()"8$%(+$%H31)D1%J%I$@',8%(+$%8"7$-('-%H31($/%"C$C/%,'(%1%-$E"',%'<%H+@)"*13%",($-$)(C%
 >+$%H-$*$8",E%$A$-*")$%D1@%8-"7$%.)%('%(+$%*',*3.)"',%(+1(/%I1--",E%(+$%('H'3'E"*133@%.,)(1I3$%H.-$%9,':<31#$%M',$%)$*',8%'-8$-%,.33N/%,',$%'<%(+$%*',<"E.-1("',%:"(+%(:'%)$H1-1($%)",E3$G'-8$-%FGH'",()%*',(1",$8%",%(+$%)"DH3$%1,13@("*13%<'-D.31%XRC%\%*'.38%I$%3$E"("D1($3@%*133$8%9,':<31#$)%$A*$H(%1(%8")(1,*$)%
! 
dmax >> dxpt C%>+")/%+':$7$-/%:'.38%,'(%I$%*'--$*(e%(+$-$%")/%",8$$8/%1%,',G,$E3"E"I3$%9,':<31#$%*'DH',$,(%",%(+$%8'D1",%'<%",($-$)(%(+1(%*1,%3$18%('%1%R.13"(1("7$3@%9,':<31#$G3"#$%)(-.*(.-$%<'-%)'D$%H1-1D$($-)/%$7$,%:+$,%
! 
dmax ~ dxpt C%%
 d$%,':%1(($DH(%1%D'-$%8$(1"3$8%1,13@)")%('%<",8%(+$%1HH-'H-"1($%-$E"',%M1D',E)(%133%(+$%H+@)"*133@%-$3$71,(%*',<"E.-1("',)N%:+$-$%(+$%,1D$%O9,':<31#$G3"#$P%")%1HH-'H-"1($C%>+")%8$(1"3$8%1,13@)")%)+'.38%13)'%+$3H%.)%('%"8$,("<@%(+$%-$E"D$%'<%'(+$-%(:'%FGH'",(%E$'D$(-"$)%3"#$%(+$%FGQ"7$-('-C%%>+")%8$(1"3$8%$A1D",1("',%'<%(+$%1,13@("*%D1E,$("*%<"$38%:1)%",)H"-$8%I@%(+$%D'-$%*',*$H(.13kE$'D$(-"*%1-E.D$,()%H-$)$,($8%",%9$*C%;;;Ie%(+$%1,13@)")/%",%(.-,/%H-'7"8$)/%B#A8;DG8;G/%D1(+$D1("*13%I1)")%<'-%(+$%",(."("7$%$3$D$,()%'<%!1E9KLC%%B(%(+")%)(1E$/%:$%I-",E%(+$%9KL%",('%(+$%1,13@)")%I@%",(-'8.*",E%(+$%)(-"#$%H'",(%%%%%%%%%%%M ds,!s NC%?)",E%(+$%<'-D.31%<'-%(+$%('(13%D1E,$("*%<"$38%'<%XRC%\%",%H'31-%*''-8",1($)/%%%
B2
d 2dxpt2
=1+ d
2
d 2xpt
! 2 ddxpt
Cos(! !!xpt ) %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%MaN%%:$%*1,%8$-"7$%1,%1,13@("*%$AH-$))"',%<'-%(+$%Q"7$-('-%;,8$A%%!"#<'-%(+$%D'8$3%<"$38b%
! 
DI =
d B( )(ds ," s )
d B( )(0.0)
= 1+ ds
2
d2xpt # 2
ds
dxpt
Cos(" s #" xpt )
$ 
% 
& 
' 
( 
) 
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% U_%
 ;$+<3=">%27)!"#$#%&# ;&"$/"-/)6'5%-&+-)7)!"#'#%&##9:6'5%-&+-27)!"#(#%)
 
Divertor  Definition Metric Comments 
X-
Divertor 
(XD) 
(ds,!s ) ! (dxpt,!xpt )  
ds / dxpt < 2Cos(!s !!xpt )
 
DIXD ! 1" ds / dxpt( )
"1
>1  
For all 0 < ds / dxpt < 2 . 
Ideal XD has ds! dxpt  
so that DIXDI !"  
Standard  dxpt !"  DISD !1  for all !s and finite ds   
Snowflake 
(SF) 
ds >> dxpt  
ds / dxpt > 2Cos(!s !!xpt )                                     
DISF ! dxpt / ds <1  
for all !s , approaches 
ideal (singular) 
Snowflake when 
dxpt ! 0 . 
TABLE I. Comparison of Standard, X, and Snowflake Divertors. %>+")%<'33':)/%$A1*(3@/%(+$%D'-$%",(."("7$%1-E.D$,()%'<%9$*C%;;;IC%>1I3$%;%*'DH1-$)%(+$%71-"'.)%8$<","("',)%1,8%D$(-"*)%<'-%(+$%(+-$$%*31))$)%'<%8"7$-('-)C%%='-D.31%U]/%1HH-'A"D1($%1)%"(%")%<'-%1%-$13%*',<"E.-1("',/%)$-7$)%1)%1%7$-@%",($-$)(",E%(''3%<'-%.,8$-)(1,8",E%(+$%)(-.*(.-$%'<%D1E,$("*%E$'D$(-@C%>+$%Q"7$-('-%;,8$A%!"%")%8$($-D",$8%I@ ds / dxpt 1,8%!s !!xpt /%I'(+%1-$%+@I-"8%R.1,("("$)%I'-,%'.(%'<%(+$%",($-H31@%'<%(+$%D1E,$("*%E$'D$(-@%:"(+%(+$%9KLC%S'("*$%(+1(%!xpt /%(+$%1,E.31-%3'*1("',%'<%(+$%)$*',8%FGH'",(%+1)%,'%-$3$71,*$%I@%"()$3<e%"(%")%',3@%(+$%-$31("7$%1,E3$%
!! = !s "!xpt  I$(:$$,%(+$%FGH'",(%1,8%)(-"#$%H'",(%3'*1("',%(+1(%D1(($-)C%%%d$%$,8%(+$%1,13@("*%$A1D",1("',%I@%8")H31@",E%(+$%7$-@%)"DH3$%$AH-$))"',%<'-%(+$%<3.A%$AH1,)"',%
! 
Fds = dxpt ~ 1/B%1(%ds / dxpt gU/%
! 
Fds = dxpt ~
1
2dxpt2 Sin("# /2)
%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%MUUN%:+"*+%")%I'')($8%('%31-E$%713.$)%<'-%)D133%!! /%(+$%8'D1",%*31"D$8%I@%(+$%V]]Z%FQC%S'("*$%(+1(/%",%(+")%-1,E$/%<3.A%$AH1,)"',%*1,%I$%)(-',E3@%",*-$1)$8%I@%I-",E",E%(+$%)(-"#$%1-$1%*3')$%('%(+$%)$*',8%FGH'",(C%%%%l$,*$/%D'8$)(%*+1,E$)%",%(+$%H')"("',%'<%(+$%)$*',8%FGH'",(%-$31("7$%('%(+$%)(-"#$%H'",(%*1,%+17$%1%)(-',E$-%$<<$*(%',%(+$%<3.A%$AH1,)"',%1(%(+$%H31($%(+1,%D'8$)(%*+1,E$)%",%(+$%:KEDC%>+$-$<'-$/%(+$-$%")%,'%I1)")%('%*',)"8$-%)D133%:KED%1)%*-.*"13%<'-%H-'8.*",E%1,%1871,*$8%8"7$-('-C%>+$%H')"("',%'<%FGH'",(%,$1-%(+$%H31($/%1)%",8"*1($8%",%(+$%FQ%H1H$-)/%+1)%1%D.*+%31-E$-%R.1,("(1("7$%$<<$*(%',%<3.A%$AH1,)"',C%%%%B3)'%,'("*$%(+1(%DIds=dxpt %*+1,E$)%"()%O,1(.-$P%J%"(%E'$)%<-'D%h%U%('%i%U%1(%%%
5G9Mr!"rkVNgUkV%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%MUVN%
% U`%
%='-%:5#Y#:KED/%"<%(+$%1,E.31-%)$H1-1("',%!"%")%3$))%(+1,%#kW/%(+$%E$'D$(-@%")%(+1(%'<%1,%FGQ"7$-('-/%1,8%"<%!"%")%D'-$%(+1,%#kW/%"(%")%1%9,':<31#$C%>+$%*+1,E$'7$-%713.$%'<%!"%%:"33/%'<%*'.-)$/%*+1,E$%"<%:5%1,8%:KED#%1-$%8"<<$-$,(C%='-%$1*+%*+'"*$/%(+$-$%:"33%I$%:$33G8$<",$8%1,8%)$H1-1($8%8'D1",)%<'-%(+$%FQ%1,8%(+$%9,':<31#$%E$'D$(-"$)C%%
% % %
!"$*)#!"+,-$*.3# !"$*.20)#!+,-$*.Z/)#"KED$*# !"$*.4*)#!+,-$*.40)#"KED$4*#
% % %
!"$0.()#!"+,-$1.3)#"KED$%*# !"$4.2)#!+,-$/.%)#"KED$33# !"$1.1)#!+,-$1.*)#"KED$2*#=;cC%aC%!"%M:+"($b%!"#&#%/%E-$@b%!"#'#%N%<-'D%XRC%Z%<'-%1N%9=/%IN%9=GD",.)/%*N%9=GH3.)/%1,8%8G<N%FQ)C%B%)",E3$G,.33%9Q%M,'(%)+':,N%+1)%Q;sU%$7$-@:+$-$/%:+"3$%1%H.-$%8'.I3$G,.33%9=%MIN%+1)%!"$*%$7$-@:+$-$C%='-%133%*1)$)%:"(+%(:'%8")(",*(%FGH'",()%:"(+%:KEDg]CZ%1/%1%*"-*.31-%-$E"',%*$,($-$8%',%(+$%)$*',8%FGH'",(%13:1@)%+1)%!"#&#
%C%B%8"7$-('-%H31($%B9F@?6;6%",%(+")%M:+"($N%-$E"',%*-$1($)%1,%O!/%98D#B9#
[5FHH6D;G7#+98@A=BC6C%S'($%+':%(+$%)'G*133$8%O9=GH3.)P%",%*N%+1)%1,%FQ%-$E"',/%"C$C/%"(%*1,%I$%1,%FQ%<'-%*$-(1",%8"7$-('-%3'*1("',)C%%B%8"7$-('-%H31($%+1)%('%I$%'.()"8$%(+")%:+"($%*"-*3$/%"C$C/%).<<"*"$,(3@%<1-%<-'D%(+$%)$*',8%FGH'",(%M1)%",%>62N/%('%*-$1($%1%9,':<31#$G3"#$%8"7$-('-%E$'D$(-@C%%
 K.-%1,13@("*13%-$).3()%1,8%M(+$%*',*$H(.13%1,($*$8$,()N%1-$%7$-"<"$8%I@%,.D$-"*13%*13*.31("',)%'<%8"7$-('-%<"$38)%.)",E%(+$%D'8$3%(:'%:"-$%*'"3)%1)%",7'#$8%",%(+$%9,':<31#$%H1H$-)C%>+$%H3'()%8")H31@$8%",%="ECaIG<%*',)"8$-%E$'D$(-"$)%:+$-$%:KED%")%1I'.(%]CZ%("D$)%(+$%D",'-%-18".)%1%J%1I'.(%(+$%)1D$%1)%",%UN%$AH$-"D$,()%M:+$-$%(+$%Y$<C%\%*+1-1*($-"T1("',%")%1HH3"$8N/%VN%",%(+$%V]]Z%FQ%H1H$-/%WN%(+$%V]]_%9=Q%$A1DH3$)%'<%OH3.)P%1,8%OD",.)P/%1,8%ZN%(+$%8")(1,*$%',%;>XY%<-'D%(+$%D1",%H31)D1%FGH'",(%('%(+$%)(-"#$%H'",(%',%(+$%8"7$-('-%H31($C%%%%%d$%<",8/%1)%$AH$*($8b%
% Ua%
UN%='-%!xpt *3')$%('%a]t/%1,8%<'-%1HH-'H-"1($%713.$)%'<% ds / dxpt /%1,8!! = !s "!xpt /%(+$%*',<"E.-1("',%")%*3$1-3@%)"D"31-%('%1%9,':<31#$%H3.)C%l$,*$%(+$%8$)"E,1("',%18'H($8%",%Y$<C%\%GOB)@DD$(-"*%9,':<31#$%H3.)P%%J%")%1HH-'H-"1($C%%VN%='-%!xpt %*3')$%('%]t/%1,8%*'DD$,).-1($%
! 
ds /dxpt /%1,8!! = !s "!xpt /%"<%(+$%8"7$-('-%H31($%")%3'*1($8%-"E+(/%(+$%*',<"E.-1("',%")%)"D"31-%('%1%9,':<31#$%D",.)C%BE1",%(+$%8$)"E,1("',%18'H($8%",%Y$<C%\%%J%OB)@DD$(-"*%9,':<31#$%D",.)P%J")%1HH-'H-"1($C%%%
% % % %
SFm, DI=0.8, "xpt=0 SFm, DI=0.8, "xpt=1 SD, DI=1, "xpt=30 XD, DI=12, "xpt=55 
% % % %
SFp, DI=0.7, "xpt=90 SFp, DI=0.7, "xpt=85 XD, DI=5.9, "xpt=61 XD, DI=9.6, "xpt=60 =;cC%U]b%B33%(+$)$%*',<"E.-1("',)%1-$%E-'.H$8%('E$(+$-%1)%OB)@DD$(-"*%9,':<31#$)P%M('H%-':b%9=GD",.)/%I'(('D%-':b%9=GH3.)N%",%Y$<C%\/%(+'.E+%(+$@%)H1,%(+-$$%8")(",*(%E$'D$(-"$)b%(+$%9=%M!"#'#%N/%(+$%9Q%M!"#$#%N/%1,8%(+$%FQ%M!"#&#%NC%5'(+%u1)@DD$(-"*u%*1($E'-"$)%",%(+$%*31))"<"*1("',%",%Y$<C%\%1-$%8")H1-1($%*'33$*("',)%(+1(%8'%,'(%8$<",$%1%E$'D$(-@%:"(+%)+1-$8%H-'H$-("$)%",%(+$%H+@)"*133@%-$3$71,(%9KLC% %WN%='-%133%!xpt /%1)%3',E%1)%!! = !s "!xpt ")%).<<"*"$,(3@%)D133/%1,8% 0 < ds / dxpt < 2 / (+$%*',<"E.-1("',%")/%967655B;G=F/%(+$%)1D$%1)%(+$%V]]Z%FQC%!1A"D.D%<3.A%$AH1,)"',%'**.-)%1(%(+$%H31($%I@%D","D"T",E%
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